PCT 



INTERNATIONAL 



WORLD INTELLECTUAL PROPERTY ORGANIZA 
Internationa] Bureau 



CATION PUBLISHED UNDER THE PA 




I (51) Internationa] Patent Classification 6 : 
G07C 5/00, 1/10, G06F 15A)2 



Al 



DERATION TREATY (PCT) 



(11) International Publication Number: WO 96/27171 

(43) International Publication Date: 6 September 1996 (06.09.96) 



(21) International Application Number: PCT/US9670248 1 

(22) International Filing Date: 23 February 1996 (23.02.96) 



(30) Priority Data: 

08/395.510 



27 February 1995 (27.02.95) US 



(71) Applicant: UNITED PARCEL SERVICE OF AMERICA, 
INC. [US/US]; 55 Glenlake Parkway, N.E., Atlanta, GA 
30328 (US). 

[ (72) Inventors: KADABA, Nagesh; 5 Hearthstone Drive. Brook- 
field, CT 06804 (US). MOKTAN, Hridai; 14 Chatham 
Court, Brookfield, CT 06804 (US). MULUPURU, Sad- 
hakar, Apartment 107, 295 Harvard Street, Cambridge MA 
02139 (US). 

| (74) Agents: YOUNG, Jeffrey, E. et al.; Jones & Askew, 37th floor, 
191 Peachtree Street, N.E., Atlanta, GA 30303-1769 (US). 



(81) Designated States: CA, JP, European patent (AT, BE, CH. DE 
DK. ES, FR, GB, GR, IE, IT, LU, MC. NL, FT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Tide: METHOD AND SYSTEM FOR COORDINATING MAINTENANCE ACTIVITIES FOR A PLURALITY OF MOTOR 



PDA 



1 r '* 




SCTMft 


Information 


Driver 


Storage 


Device 



Display 

StfMlt 



CPU 

1 



[ Modtm U - 



R emote Personal 
Computer 



"2o 




-Ho 



(57) Abstract 

or ori^^r'f"™ 0 " ?. r0VideS * SyStem mett,od for "xxtontog maintenance, or other activities, for a plurality of motor vehicles 



DLCOOFV 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States 
applications under the PCT. 



AM 


Anncnii 


AT 


Austria 


AU 


Australia 


BB 


Bvbmtk* 


BE 


Belgium 


BF 


Burkim Fuo 


BG 


Buljirix 


BJ 


Benin 


BR 


Broil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CC 


Congo 


CH 


Switzerland 


ci 


Cote d'lvoire 


CM 


Cameroon 


CN 


China 


cs 


Cszchoelovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 


ES 


Spain 


n 


Finland 


FR 


Prince 


CA 


Gabon 



party to the PCT on the front pages 



GB United Kingdom 

GE Georgia 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KE Kenya 

KG Kyrgystan 

KP Demooaiic People's Republic 

of Korea 

KR Republic of Korea 

KZ Kazakhstan 

U Liechtenstein 

LK Sri Lanka 

LR Liberia 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

ML Mali 
MN Mongolia 
MR Mauritania 



pamphlets publishing international 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SO 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



WO 96/27171 



PCT/US96/02481 



"METHOD AND SYSTEM FOR COORDINATING 
MAINTENANCE ACTIVITIES FOR A PLURALITY OF 
*0 MOTOR VEHICLES" 

Technical Field 

The present invention relates generally to coordinating 
activities to be performed in connection with a plurality of objects, and more 
particularly to an improved system for, and method of, scheduling 
maintenance activities for a plurality of motor vehicles. 



15 



Background of the Invention 

Transportation companies, such as United Parcel Service, 
20 comprise shipping networks that span vast geographic distances. To 
efficiendy service such networks, transportation companies employ large 
fleets of motor vehicles dispersed at regional offices, or hubs, that operate 
with one another to ship parcels between various locations. 

In continually transporting parcels, fleet vehicles receive 
25 heavy use. Accordingly, they require regular inspection and repair services 
to reduce breakdowns and increase vehicle life expectancy. Additionally, 
because vehicles do break down despite regular maintenance, fleet vehicles 
require unscheduled repair services to minimize time lost by such 
breakdowns. 

30 The task of scheduling maintenance activities for fleets 

that comprise hundreds of vehicles is complex, typically requiring an entire 
department devoted to that purpose. Such vehicle departments typically 
operate from a central location and generate maintenance schedules for the 
regional offices. In addition to generating maintenance schedules, vehicle 

35 departments typically track vehicle histories, parts inventory, and mechanic 
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payroll information. With that information, vehicle departments also set 
standard labor times for completing various types of inspections and repairs, 
and provide statistical analysis for improving maintenance operations. 

Traditionally, scheduled maintenance activities arc 

5 printed onto sheets of paper and distributed to mechanics. Mechanics 
perform assigned maintenance activities and record pertinent information 
concerning an activity on its corresponding sheet of paper. Such pertinent 
information includes the parts used, the time spent, and additional 
maintenance performed on the vehicle. That information may then be keyed 

10 into a computerized vehicle information system for use by the vehicle 
department. 

A problem with the traditional method is that it generates 
a large amount of paper work that clutters the shop floor. Another problem 
with the traditional method is that the information recorded by mechanics 
15 must be manually keyed into the information system, which is time 

consuming and costly. 

More recendy, scheduled maintenance activities have 
been bar coded with mechanics entering their activities into portable terminals 
by scanning bar codes from thick books on the shop floor. Using bar codes, 
20 mechanics also enter information concerning parts used during their 
maintenance activities. This method eliminates the need to key enter 
collected information because bar coded information can be directly uploaded 

to an information system 

The use of bar codes, however, increases paper on the 

25 shop floor because of the large books of bar codes required. Furthermore, 
this method is costly because of the number of bar code books that must 
constandy be updated on each shop floor. This method is also time 
consuming, requiring mechanics to search through many pages to find the 
correct activity and parts codes. 

30 Therefore, a need exists in the art for a system for, and 

method of, efficiendy coordinating maintenance activities for a fleet of motor 
vehicles. The method and system should ntinimize paper use, be intuitive to 
mechanics, and allow them to contemporaneously record time spent 
performing an activity. 

35 
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Summary of the Invention 

The present invention seeks to provide a system for, and 
method of, coordinating activities for a plurality of objects, such as motor 
vehicles, of a type subject to repeated need for the activities, which displays a 
schedule of activities to be performed with respect to a plurality of objects as a 
menu of choices for selection, compiles a record of activities performed, and 
shares the recorded information with a remote computer. 

In accordance with the invention, these objects are 
accomplished by providing a method and system for coordinating 
maintenance, or other activities, for a plurality of motor vehicles, or other 
objects of a type subject to repeated need for the activities. The system 
utilizes an intelligent, hand-held, portable data entry and data processing 
device to display a schedule of activities for a plurality of objects as a menu 
of choices for selection, to store a record of activity for a selection, and to 
15 transmit the record of activity to update a database for the objects. 

Generally described, the present invention provides an 
intelligent, hand-held, portable device for coordinating activities of an 
organization. The intelligent, hand-held, portable device includes a 
processor connected to an input device for receiving information, a data 
20 transfer device for receiving and transmitting information, an information 
storage device, and a screen device for displaying information. The 
processor is configured to store a schedule of activities to be performed with 
respect to a plurality of objects and to display the schedule on the screen 
device as a menu of choices for selection. 

The processor further stores a record of activity for a 
selection, and transmits the record of activity for updating a database for the 
objects. Preferably, the record of activity also includes time spent 
performing the activities, for updating a timecard database, and an 
accounting of inventory items used during the activities, for updating an 
30 inventory database. 

In a preferred embodiment, the data transfer device is 
selectively operable to receive the schedule from a remote personal computer 
located at a regional office of an organization and to transmit activity records 
to the remote personal computer. The remote personal computer is equipped 
35 with a modem to receive the schedule from a central computer system and to 



25 



WO 96/27171 PCT/US96/02481 



transmit activity records to the central computer system, which contains the 
object, timecard, and inventory databases. 

In the preferred embodiment, the input device is a touch 
sensitive device associated with the screen to allow a selection to be made 

5 from the menu display by contact with the screen. The intelligent, hand- 
held, portable device may include a stylus to act in cooperation with the 
touch sensitive device for entering a selection from the menu. 

In the context of fleet vehicle maintenance, the present 
invention might typically be used as follows. A weekly maintenance 

10 schedule for each mechanic of an organization is determined by a central 
vehicle department and downloaded from a central computer system to the 
regional offices of the mechanics. The maintenance schedule is received by a 
remote personal computer at the regional office and downloaded to the 
intelligent, hand-held, portable devices of the mechanics, preferably a 

1 5 personal digital assistant (PDA) computer. 

To perform scheduled maintenance, a mechanic logs onto 
his or her PDA and enters a selection from a menu of scheduled maintenance 
activities. As the mechanic performs the selected maintenance activity, he or 
she enters the work performed and the parts used into the PDA. 

20 Contemporaneously therewith, the PDA tracks the time being spent for the 
selected activity. Upon completion of the selected activity, the mechanic 
enters the status of the selected activity and a record of activity is stored in 
the PDA. The record of activity includes the time spent, the maintenance 
activities performed and the parts used therein. 

25 At the end of the mechanic's shift, the records of activity 

are uploaded to the remote personal computer of the regional office. The 
records of activity are transmitted from the remote personal computer to the 
central computer system, in which a vehicle database, a timecard database, 
and an inventory database are maintained. 

30 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a system for coordinating 
activities of an organization in accordance with the preferred embodiment of 
the present invention. 
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Fig. 2 is a diagrammatic view showing the infoimation 
transmitted between the components of the system of Fig. 1 in accordance 
with the preferred embodiment of the present invention. 

Fig. 3 is a logical flow diagram showing the sequence of 
5 steps for configuring a PDA and for transmitting information to and from the 
PDA in accordance with the preferred embodiment of the present invention. 

Figs. 4A-4J are a sequence of screen displays from the 
user's perspective showing the process of configuring the PDA and of 
transmitting recorded information with the same in accordance with the 
10 preferred embodiment of the present invention. 

Fig. 5 is a logical flow diagram showing the sequence of 
steps for performing scheduled maintenance with the PDA of the present 
invention in accordance with the preferred embodiment 

Figs. 6A-6J are a sequence of screen displays from the 
15 user's perspective showing the process of performing scheduled 
maintenance with the PDA of the present invention in accordance with the 
preferred embodiment 

Fig. 7 is a logical flow diagram showing the sequence of 
steps for performing unscheduled maintenance with the PDA of the present 
20 invention in accordance with the preferred embodiment 

Figs. 8A-8D are a sequence of screen displays from the 
user's perspective showing the process of performing unscheduled 
maintenance with the PDA of the present invention in accordance with the 
preferred embodiment 

25 

Detailed Description 

Referring to the drawings, in which like numerals refer 
to like parts throughout the several views, Fig. 1 shows the components of a 
system 12 for coordinating activities for a plurality of objects of a type 

30 subject to repeated need for the activities. It the preferred embodiment the 
system 12 coordinates maintenance activities for a plurality of motor vehicles 
of an organization. It will be understood by those skilled in the art, 
however, that the system 12 can be used to coordinate maintenance activities 
for objects of many different types, and that it can be used to coordinate 

35 other types of activities. 
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The system 12 includes an intelligent, hand-held, portable 
device 14, of the type known as a personal digital assistant (PDA). The 
PDA 14 includes a processor or CPU 16 that is typically implemented as a 
microprocessor. The processor 16 is operative to control various devices 
within the PDA 14 to retrieve, process, store, and display data. A preferred 
PDA 14 for use in connection with the present invention is model Z-7000 

manufactured by Casio. 

An input device is associated with a display device to 
form a touch-sensitive data entry and display screen 20. The display screen 
20 is connected to the processor 16 via a screen driver circuit 18, which 
operates the input and display functions of the display screen 20. The 
display screen 20 is capable of interpreting handwriting and of defining 
button or key areas. For example, the screen may display a typewriter 
keyboard, a numeric keypad, or controls that cause certain operations to 
15 occur. 

Although the touch-sensitive data entry and display 
screen 20 is the preferred means of data entry, those skilled in the art will 
understand that data may be entered by other means, including audibly. 
Furthermore, textual instructions and statements presented to the user on die 

20 display screen 20 may be audibly announced using voice wave files and a 
voice chip often built into the PDA 14. 

The processor 16 is also connected to an information 
storage device 22, which may be RAM (protected by a battery back up), a 
removable memory card, or other memory capable for use with a PDA. An 

25 input/output (I/O) circuit 24 is connected to the processor 16 and controls 
communications between the PDA 14 and other devices through a data 
transfer device 26. Preferably, the data transfer device 26 is an infra-red 
port The infra-red port 26 is a known device for communication between 
devices that are remote to one another and will not be further described 

30 herein. 

In the preferred embodiment, a stylus (not shown) is used 
in cooperation with the display screen 20 for data entry. This is done by 
engaging a tip of the stylus against the display screen 20 and touching 
controls defined by the screen or writing on the screen. 
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The stylus can be a wand-mounted symbol reader. The 
wand-mounted symbol reader is preferably a model Scanteam 6180 by 
Welch Allyn. The wand-mounted symbol reader includes a light source and 
detector for reading bar codes as a tip of the wand is swept across a bar 
code. The tip is made of hard, transparent glass or plastic to withstand 
repeated drawing across surfaces on which bar codes have been printed. 
The wand-mounted symbol reader also includes a detector in the wand for 
detecting light reflected from a bar code and circuitry for decoding the 
detector output. A resulting signal containing the contents of the bar code is 
transmitted to the I/O circuit 24 via a cable plugged into a communications 
port of the PDA 14. The wand scanner may require a battery pack (not 
shown) for operating power. Wand-mounted symbol readers are well 
known devices and will not be further described herein. 

In the preferred embodiment, the system 12 includes a 
1 5 remote personal computer 30 and a central computer system 40. The remote 
personal computer 30 is equipped with an infra-red port 32 compatible with 
the infra-red port 26 of the PDA 14. With appropriate programming of the 
PDA 14 and the remote personal computer 30, scheduling information can be 
downloaded from the remote personal computer 30 into the information 
storage device 22 of the PDA 14 via the infra-red frequency link. 
Additionally, information acquired by the PDA 14 can be uploaded into the 
remote personal computer 30. As alternatives to the infra-red link, data 
communication between the PDA 14 and the remote personal computer 30 
may be over other known means, such as cable, radio frequency, or optical 
25 links. 

The central computer system 40 generates scheduling 
information and includes a vehicle database 44, a timecard database 46, and a 
parts inventory database 48. The vehicle database 44 stores vehicle histories 
that allow analysis of vehicle performance and that provide mechanics with 

30 insightful information concerning the vehicles on which they are scheduled 
to perform maintenance. The timecard database 46 stores time spent by 
mechanics in performing various maintenance activities. The timecard 
database 46 allows the efficiency of the organization's mechanics to be 
tracked and labor standard times to be accurately set The parts inventory 

35 database 48 stores an inventory of the parts stored at the regional offices. 
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The parts inventory database 48 allows for the centralized reordering of 
parts. Furthermore, if a regional office does not have a needed part in its 
inventory, a mechanic can determine if the part is available from another 
regional office. 

The central computer system 40 is preferably connected to 
the remote personal computer 30 via normal or cellular telephone lines using 
a modem 34 of the remote personal computer 30 and a modem 42 of the 
central computer system 40. In this way, the remote personal computer 30 
can access vehicle, timecara and inventory information stored in the central 
computer system 40 and can receive scheduling information from the central 

computer system 40. 

Although the central computer system 40 does not 
communicate directly with the PDA 14 in the preferred embodiment, it will 
be understood that a modem may be included for the PDA 14 for direct 
1 5 communication with the central computer system 40. 

An overview of the information transmitted between the 
components of the system 12 for coordinating maintenance activities for a 
fleet of motor vehicles is best shown by Fig. 2. A weekly maintenance 
schedule for each mechanic of the organization is generated in the central 
20 computer system 40 and downloaded to remote personal computers 30 at the 
regional offices of the mechanics. 

Downloaded with the weekly maintenance schedules are 
corporate tables that have been modified since the last downloading 
operation. As used herein, corporate tables are lists of codes associated with 
25 maintenance operations. In the preferred embodiment, the corporate tables 
include job description codes, operation codes, work accomplished codes, 
job priority codes, part failure codes, repair codes, and the like. Such codes 
provide a consistent format for mechanics to record information concerning 
maintenance activities, which allows the recorded information to be readily 

30 added to the databases. 

The maintenance schedules and updated corporate tables 
are received by the remote personal computers 30 at the regional offices and 
downloaded to the PDAs 14 of the mechanics. To perform scheduled 
maintenance, a mechanic logs onto his or her PDA 14 and enters a selection 

35 from a menu of scheduled maintenance activities. As the mechanic performs 
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the maintenance activities of the selection, he or she enters the maintenance 
activities performed and the parts used into the PDA 14. Simultaneously, the 
PDA 14 tracks the time being spent for the selected activity. 

Upon completion of the selected activity, the mechanic 
enters a status of the selected activity and a record of activity is stored for the 
selected activity in the PDA 14. As used herein, the phrase "completion of 
the selected activity" means that the mechanic has completed working on the 
selected activity for the present time, not that the selected activity is finished. 
In the preferred embodiment, the record of activity includes the time spent, 
the maintenance activities performed and the parts used therein. 

At the end of a shift, the records of activity are uploaded 
from each mechanic's PDA 14 to the remote personal computer 30 of his or 
her regional office. The records of activity are then transmitted from the 
remote personal computer 30 to the central computer system 40, in which the 
15 vehicle database 44, the timecard database 46, and the parts inventory 
database 48 are updated. 

Fig. 3 is a logical flow diagram showing the process for 
configuring the PDA 14 and for transmitting recorded information with the 
PDA 14. Screen displays of the user process are shown by Figs. 4A-4J. 
20 When the PDA 14 is activated, the process displays a 

main menu screen at state 50 from which a mechanic, or his or her 
supervisor, can select the time card, the transmit, or the utilities function. 
The main menu screen is best shown by the screen display of Fig. 4A. 

Selections are made from the main menu screen, and from 
25 other screens, by touching the portion of the display screen 20 that defines a 
control of the desired function. In the preferred embodiment, a stylus is 
used to touch the display screen 20 when making a selection. 

The utilities function allows a supervisor to configure the 
PDA 14. To prevent unauthorized tampering, a supervisor password is 
required to proceed from the main menu screen to the utilities menu. 
Accordingly, if the utilities function is selected, the utility branch of state 50 
leads to decisional step 52 for validation of the password. The screen for 
entering the password is best shown by the screen display of Fig. 4B. 

Uthc password is not valid, the NO branch of decisional 
35 step 52 returns to state 50 wherein the main menu screen is displayed. If the 
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password is valid, the YES branch of decisional step 52 leads to state 54. At 
state 54, the process displays a utilities menu from which the supervisor can 
select a unit identification, a time/date, or an upload utilities function. The 
utilities menu screen is best shown by the screen display of Fig. 4C. 
5 If the unit identification function is selected from the 

utilities menu, the unit identification branch of state 54 leads to step 56 
wherein a region, or district, of the PDA 14 is received. The screen for 
entering unit identification information is best shown by the screen display of 
Fig. 4D. 

10 As shown by Fig. 4D, the supervisor enters unit 

identification information with the stylus via an alphabet keyboard displayed 
at the bottom of the display screen 20. Next, at step 58, an identification 
number of the PDA 14 is received. At step 60, the name of the mechanic to 
whom the PDA 14 is assigned is received. The unit identification 
15 information, like other information received by the PDA 14, is stored in the 
information storage device 22. Step 60 returns to state 54 wherein the 
utilities menu is displayed. 

If the time/date function is selected from the utilities 
menu, the time/date branch of state 54 leads to step 62 wherein the current 
20 date is received. The screen for entering time/date information is best shown 
by the screen display of Fig. 4E. 

As shown by Fig. 4E, the supervisor enters time/date 
information with the stylus via a numeric keypad displayed at the bottom of 
the display screen 20. Next, at step 64, the current time is received. Step 64 
25 returns to state 54, wherein the utilities menu is displayed. 

The upload utilities function allows a supervisor to upload 
a timecard file from a five-day archive of timecard files in the information 
storage device 22. The archived timecard files are uploaded from the PDA 
14 to the remote personal computer 30. If the upload utilities function is 
30 selected from the utilities menu, the upload utilities branch of state 54 leads 
to step 66 wherein a file selection is received. The screen for selecting a 
timecard file is best shown by the screen display of Fig. 4F. 

As shown by Fig. 4F, the supervisor selects a file by 
touching the file name, which is then highlighted, on the display screen 20 
35 with the stylus. Next, at step 68, the selected file is uploaded to the remote 
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personal computer 30 in response to actuation of an upload control on the 
display screen 20. Step 68 returns to state 54 wherein the utilities menu is 
displayed. 

Returning to Fig. 4C, the utilities menu includes an exit 
5 function for leaving the utilities function. If the exit function is selected, the 
exit branch of state 54 returns to state 50 wherein the main menu screen is 
displayed. 

The transmit function of the main menu screen is used by 
the mechanic to transmit and receive information. When the transmit 
10 function is selected, the transmit branch of state 50 leads to state 70. At state 
70, the process displays a transmit menu from which the mechanic can 
upload daily timecard information or download maintenance schedules, 
coiporate tables, and the like. The transmit menu screen is best shown by 
the screen display of Fig. 4G. 
15 If the upload timecard function is selected from the 

transmit menu, the upload branch of state 70 leads to state 72. At state 72, 
the PDA 14 is set to transmit the mechanic's daily timecard information to the 
remote personal computer 30 via the infra-red link. The daily timecard 
information is transmitted in response to a command from the remote 
20 personal computer 30 when it is ready to receive the information. Upon 
completion of the transmission, state 72 returns to state 70 wherein the 
transmit menu screen is displayed. 

If the download function is selected from the transmit 
menu, the download branch of state 70 leads to state 74. At state 74, the 
25 PDA 14 is set to receive files from the remote personal computer 30 via the 
infra-red link. Such files include weekly maintenance schedules and 
corporate tables with updated activity and part codes. The files are 
downloaded in response to a command from the remote personal computer 
30 when it is ready to transmit the information. Upon completion of the 
30 transmission, state 74 returns to state 70 wherein the transmit menu screen is 
displayed. 

The transmit menu includes an exit function for leaving 
the transmit function. If the exit function is selected, the exit branch of state 
70 returns to state 50 wherein the main menu screen is displayed. 
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The timecard function of the main menu screen is used by 
the mechanic to display his or her schedule of maintenance activities and to 
record maintenance information for those activities. Accordingly, the 
mechanic typically selects the timecard function after activating the PDA 14 at 

5 the beginning of his or her shift 

When the timecard function is selected, the timecard 
branch of state 50 leads to step 82 wherein the mechanic logs into the PDA 
14. In the preferred embodiment, the mechanic logs into the PDA 14 by 
entering his or her social security number. The log in screen is best shown 
10 by the screen display of Fig. 4H. Step 82 proceeds to state 84 wherein a 
work schedule menu is displayed. The work schedule menu screen is best 
shown by the screen display of Fig. 41. 

From the work schedule menu, the mechanic selects 
scheduled maintenance or unscheduled work and records maintenance 
15 information as described below in detail. At the end of the mechanic's shift, 
he or she logs of by selecting End of Day from the work schedule menu. 
The log off screen is best shown by the screen display of Fig. 4J. When 
End of Day is selected, the log off branch of state 84 returns to state 50 
wherein the main menu is displayed. 
20 Fig. 5 is a logical flow diagram showing the process for 

performing scheduled maintenance. Screen displays of the user process are 
shown by Figs. 6A-6J. In the preferred embodiment, scheduled 
maintenance is divided into inspection activities and repair activities. 
Inspection activities are those activities in which no repairs are known to be 
25 necessary, but which may discover a need for repairs. 

If maintenance inspection is selected from die work 
schedule menu at state 84, the inspection branch leads to state 86. At state 
86, a list of scheduled inspections is displayed as a menu of choices for 
selection. As best shown by Fig. 6A, the scheduled inspection screen 
30 comprises a lower portion in which the scheduled inspections are displayed 
for selection and an upper portion in which a selected activity is displayed. 
The display of the selected activity includes a brief description of the activity, 
the planned hours for the activity, and the status of the activity. 

In response to a selection by the mechanic, by touching 
35 the "NEXT' button on the screen, an internal timer is started at step 88 to 
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constantly record the time spent performing the maintenance. While 
performing the selected maintenance, the mechanic enters the parts used and 
the repairs performed for the selected maintenance through a series of 
intuitive screen displays. 
5 At decisional step 90 it is determined if parts are used in 

performing the selected maintenance by querying the mechanic. The screen 
for querying the mechanic whether parts are used is best shown by the 
screen display of Fig. 6B, and is displayed throughout the activity for use 
either as parts are utilized or after completion of the entire task. If parts arc 
10 used, the YES branch leads to step 92 wherein a part number is received. 
The screen for entering part information is best shown by the upper portion 
of the screen display of Fig. 6C 

As shown by Fig. 6C, the mechanic enters the part 
number with the stylus via a numeric keypad displayed at the bottom of the 
15 display screen 20. Alternately, if the stylus is a wand-mounted symbol 
reader, the part number can be entered by scanning a bar code of the part At 
step 94, a dollar amount of the part is received. 

Proceeding to step 96 a part failure code is received to 
characterize parts being replaced. The part failure code may be entered most 
20 conveniently by finding the part description in the scrolling menu provided at 
the middle portion of the screen shown in Fig. 6C, and selecting that part 
with the stylus. Step 96 leads to decisional step 98 wherein it is determined 
whether more parts were used. If more parts were used, the YES branch 
returns to step 92 wherein another part number is received on a reset screen 
15 as in Fig. 6C. If no more parts were used, the NO branch of decisional step 
98 leads to decisional step 100. AdditionaUy, if no parts were used at 
decisional step 90, the NO branch of decisional step 90 leads to decisional 
step 100. 

At decisional step 100 it is determined if repairs were 
0 performed for the selected maintenance by querying the mechanic. The 
screen for querying the mechanic whether repairs were performed is best 
shown by the screen display of Fig. 6D. If repairs were performed, an 
operation code and a job description code must be entered. The YES branch 
leads to step 102 wherein an operation code of the repair is received. The 
5 screen for entering the operation code is best shown by the screen display of 
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Fig. 6E, which includes a scrolling menu of operations. The mechanic 
enters a code by touching the desired code, which is then highlighted on the 
display screen 20, with the stylus. 

Proceeding to step 104, a job description code of the 
repair is received. The screen for entering the job description code is best 
shown by the screen display of Fig. 6F, which displays a scrolling menu of 
job description codes. At step 106 a work accomplished code of the repair is 
received. The screen for entering the work accomplished code is best shown 
by the screen display of Fig. 6G, which displays a menu of such codes. The 
work is assigned a priority code at step 108. The screen displaying a menu 
for entering the priority code is best shown by the screen display of Fig. 6H. 

Step 108 leads to decisional step 110 wherein it is 
determined whether more repairs were performed by querying the mechanic. 
The screen for querying the mechanic whether more repairs were performed 
15 is best shown by ihe screen display of Fig. 61. If more repairs were 
performed, the YES branch returns to step 102 and the screen of Fig. 6E is 
again displayed for receipt of an operation code for another repair. If no 
more repairs were performed, the NO branch of decisional step 1 10 leads to 
decisional step 112. Additionally, if no repairs were performed for the 
20 selected maintenance at decisional step 100, the NO branch of decisional step 
100 leads to decisional step 112. 

At decisional step 112, it is determined if the scheduled 
maintenance is complete by querying the mechanic. The screen for querying 
the mechanic whether the scheduled maintenance is complete is best shown 
25 by the screen display of Fig. 6J. This screen displays a summary of the 
maintenance activity performed. If the scheduled maintenance is not 
complete, the NO branch returns to decisional step 90 and the screen of Fig. 
6B such that other information can be entered. If the scheduled maintenance 
is complete, the YES branch of decisional step 1121eads to step 114 wherein 
the internal clock is stopped and the time spent performing the scheduled 

maintenance is determined. 

The information recorded for the maintenance activity 
forms a record of activity for updating the vehicle, the timecard, and the parts 
inventory databases. Such information is temporarily stored in the PDA 14 
35 in the information storage device 22. The databases in the remote computers 
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are updated periodically by uploading the record of activity to the personal 
computer 30, which then uploads the record of activity to the central 
computer system 40, in a manner described above in connection with the 
utilities function. Step 114 returns to state 84 wherein the work schedule 
menu is displayed. 

If maintenance repairs is selected from the work schedule 
menu at state 84, the repair branch leads to state 116. At state 1 16, a list of 
scheduled repairs are displayed as a menu of choices for selection. 

In response to a selection by the mechanic, an internal 
timer is started at step 118 to contemporaneously record the time spent 
performing the maintenance. Step 118 leads to decisional step 90 for 
entering the parts used and the repair activities performed for the selected 
maintenance through a series of intuitive screen displays. The entry of 
information proceeds in the same manner as described above in connection 
with parts used and repairs conducted as a result of scheduled inspections 
originating at state 86. 

Fig. 7 is a logical flow diagram showing the process for 
performing unscheduled maintenance. Screen displays of the user process 
are shown by Figs. 8A-8D. In the preferred embodiment, unscheduled 
20 maintenance is divided into unscheduled activities and breakdown activities. 

If unscheduled maintenance is selected from the work 
schedule menu at state 84, the unscheduled branch leads to state 120. At 
state 120, a list of vehicles is displayed as a menu of choices for selection. 
The list of vehicles screen is best shown by the screen display of Fig. 8A. 
The list includes a selection for entering new vehicles. The screen for 
entering new vehicles is best shown by the screen display of Fig. 8B. 

In response to a selection by the mechanic, by touching 
the "NEXT* button on the screen, an internal timer is started at step 122 to 
constantly record the time spent performing the selected maintenance. While 
30 performing the selected maintenance, the mechanic enters the parts used and 
the repairs performed for the selected maintenance through a series of 
intuitive screen displays. 

Step 122 leads to step 124 wherein an operation code of 
the selected maintenance is received. Proceeding to step 126, a job 
35 description code of the selected maintenance is received. At step 128, a work 
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accomplished code of the selected maintenance is received. The mechanic 
enters the codes of the selected maintenance by touching the desired code in a 
list, which is then highlighted, on the display screen 20 with the stylus. 

The steps following step 128 are similar to steps 90-1 14 

5 of Fig. 5, and the screens presented to the user are similar to those shown in 
Fig. 6A-6J. Step 128 leads to decisional step 130 wherein it is determined if 
parts were used in performing the selected maintenance by querying the 
mechanic. If parts were used, the YES branch leads to step 132 wherein a 
part number is received. Proceeding to step 134, the dollar amount of the 

10 part is received. At step 136 a part failure code is received. 

Step 136 leads to decisional step 138 wherein it is 
determined whether more parts were used. If more parts were used, the 
YES branch returns to step 132 wherein another part number is received. If 
no more parts were used, the NO branch of decisional step 138 leads to 

15 decisional step 140. Additionally, if no parts were used at decisional step 
130, the NO branch of decisional step 130 leads to decisional step 140. 

At decisional step 140 it is determined if other repairs 
were performed with the selected maintenance by querying the mechanic. If 
other repairs were performed, the YES branch leads to step 142 wherein an 

20 operation code of the repair is received. Proceeding to step 144, a job 
description code of the repair is received. At step 146 a work accomplished 
code of the repair is received. A priority code of the repair is received at step 
148. 

Step 148 leads to decisional step 150 wherein it is 
25 determined if more repairs were performed by querying the mechanic. If 
more repairs were also performed, the YES branch returns to step 142 
wherein an operation code of another repair is received. If no more repairs 
were performed, the NO branch of decisional step 150 leads to decisional 
step 152. Additionally, if no other repairs were performed with the selected 
30 maintenance at decisional step 140, the NO branch of decisional step 140 

leads to decisional step 152. 

At decisional step 152, it is determined if the scheduled 
maintenance is complete by querying the mechanic. If the scheduled 
maintenance is not complete, the NO branch returns to decisional step 130 
35 such mat other information can be entered. If the scheduled maintenance is 
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complete, the YES branch leads to step 154 wherein the internal clock is 
stopped and the time spent performing the scheduled maintenance is 
determined. Step 154 returns to state 84 wherein the work schedule menu is 
displayed. 

5 If breakdown maintenance is selected from the work 

schedule menu at state 84, the breakdown branch leads to step 158 wherein 
an internal timer is started to constantly record the time spent performing the 
breakdown maintenance. Step 158 leads to step 160 wherein a breakdown 
memo number is received. The screen for entering the breakdown memo 
10 number is best shown by the screen display of Fig. 8C. As shown by Fig. 
8C, the mechanic enters breakdown information with the stylus via a 
numeric keypad displayed at the bottom of the display screen 20. 

At step 162, the date of the breakdown is received. At 
step 164, and referring to the screen shown in Fig. 8D, the time the 
1 5 breakdown call was obtained is received. The time the mechanic left to travel 
to the breakdown site is received at step 166. The time the mechanic arrived 
at the breakdown site is received at step 168. Step 168 leads to step 124 
wherein an operation code of the breakdown repair is received. Breakdown 
information is stored in the information storage device 22 for later 
20 transmission to the remote personal computer 30. 

In summary, the present invention provides a method 
and system for coordinating maintenance activities for a fleet of motor 
vehicles. The system utilizes an intelligent, hand-held, portable data entry 
and data processing device to display maintenance schedule for a fleet of 
25 vehicles as a menu of choices for selection, to store a record of activity for a 
selected activity, and to transmit the record of activity for updating a database 
for the vehicles. 

Programmers of ordinary skill in the art will be able to 
provide software to carry out the specific functions described above. 
30 Furthermore, those skilled in the art will understand that the various steps of 
the present invention may include other error branches that cause the process 
to abort if an error condition exists in the PDA 14. Such error branches are 
well known in the art and are not directly related to the present invention. 
Accordingly, they will not be further described. 
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From the foregoing description of the preferred 
embodiments and the several alternatives, other alternative constructions of 
the present invention may suggest themselves to those skilled in the art. 
Therefore, the scope of the present invention is to be limited only to the 
5 claims below and the equivalents thereof. 
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19 
Claims 

1. A system for coordinating activities, comprising: 
an intelligent, hand held, portable device, including: 
(a) an input device for receiving information; 
5 (b) a data transfer device for receiving and 

transmitting information; 

(c) an information storage device; 

(d) a screen device for displaying 

information; and 

10 (e) a processor coupled to said input 

device, said data transfer device, said information storage device, and said 
screen device, said processor being operative to: 

(1) store a schedule of activities to 
be performed with respect to a plurality of objects of a type subject to 

15 repeated need for said activities; 

(2) display said schedule of 
activities with said screen device as a menu of choices for selection; 

(3) store a record of activity for a 

selection; and 

^ (4) transmit said record of activity 

for updating a database for said objects. 



2. The system for coordinating activities as recited in 
Claim 1, wherein said record of activity includes time spent performing 

25 activities of said selection for updating a timecard database, 

3. The system for coordinating activities as recited in 
Claim 1, wherein a portion of said selections use inventory items and 
wherein said record of activity includes an accounting of said inventory items 

30 used in performing activities of said selection for updating a database for said 
inventory items. 



WO 96/27171 - PCT/US96/02481 



20 

4. The system for coordinating activities as recited in 
Claim 1, wherein said input device is a touch sensitive device associated with 
said screen. 

5 5. The system for coordinating activities as recited in 

Claim 4, further comprising a wand-mounted symbol reader. 

6. The system for coordinating activities as recited in 
Claim 1, wherein said data transfer device is a radio frequency data transfer 

10 device. 

7. The system for coordinating activities as recited in 
Claim 1, wherein said objects are vehicles and said activities for said objects 
are vehicle maintenance activities. 

15 

8. The system for coordinating activities as recited in 
Claim 1, further comprising a remote computer including a schedule of said 
activities and an object database for a plurality of said objects; and wherein 
said data transfer device of said portable device receives information from 

20 said remote computer and transmits information to said remote computer and 
wherein said processor of said portable device is operative to receive, store, 
and display said schedule of activities, and transmit said record of activities 
to said remote computer for updating said object database. 

25 9. The system for coordinating activities as recited in 

Claim 1, further comprising a central computer connected for data transfer to 
said remote computer, said central computer operative to transmit said 
schedule of activities to said remote computer, and to receive said record of 
activity from said remote computer. 

30 
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10. A method for coordinating activities, comprising: 

(a) receiving a schedule of activities to be 
performed with respect to a plurality of objects of a type subject to repeated 
need for said activities; 
5 (b) displaying on a screen of an 

intelligent, hand held, portable device said schedule of activities as a menu of 
choices for selection; 

(c) recording activity for a selection; and 

(d) updating a database for said objects. 

10 

11. The method for coordinating activities as 
recited in Claim 10, wherein said record of activity includes time spent 
performing activities of said selection, further comprising the step of 
updating a timecard database. 

15 

12. The method for coordinating activities as 
recited in Claim 10, wherein a portion of said selections use inventory items 
and wherein said record of activity includes an accounting of said inventory 
items used in performing activities of said selection, further comprising the 

20 step of updating an inventory database for said inventory items. 



13. The method for coordinating activities as 
recited in Claim 10, wherein said objects are a plurality of motor vehicles and 
said activities are vehicle maintenance activities. 
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